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OEMA 1°

No. ypoupete 010 teTPdio1o aog tov op1fud kalsuiag ano tig ropakarw spwthoeis 1 - 4 koa
OITAGL TO YPGOL TOV OVTIOTOLYEL 0TI 0OTH OTAVTHON.

1.

‘Eva 1davikd koxkAopo LC extedel mhektpikég torovinoels. Otav m tun g
EVTOLOTG TOV NAEKTPIKOV PEVUATOG TTOV OLOPPEEL TO KUKAMLLO fvatl LEYIOTN, TOTE:

a. To goptio Tov TLKVOTY YiveTal LEYIGTO.
B. H evépyeia Tov nhextpikod mediov TOV TLKVAOTH 1GOVTOL LE TNV EVEPYELD TOL
LoyVNTIKoL Tediov Tov Tviov.
y. H tdon o10oug 0TMGHOVG TOL TVKVOTN 160VTAL PE UNOEV.
0. H evépyewn e taldvioong unodeviletar.
Movaoseg S

Avo cOyypoveg mnyéc IT; ko Iy, mapdyovv eykapoia appovikd kopota TAATOVG A,
T onoia dradidovion oty Npeun emipdvela vog vypov. To TAdTog TG TAAAVTOGNG
TOL HEGOVL TOV eVOVYpappov Tunfpatog I, etvar:

a O
B. A2
y. A
0. 2A

Movaoseg S

[Teprrolkd ¢ acTLVOLIOG EXEL TN GEPNVA TOL GE AEITOVPYIN KO KATAOIDKEL EVOL
avtokivnto. To mepmoMkd Kot T0 awtokiviTo Kivovvtol endve oty ida gvbeia.
Av 0 00M YOG TOV AVTOKIVITOL, KATA TV TPOSTABEIR d1opUYNG TOV, avTIAapBaveTon
TOV NXO TNG GEPNVAG LE TNV 1010 GLYVOTNTA TOL TOV AVTIAALPAVETOL KOl O 001 YOG
TOV TTEPUTOMKOV, TOTE:

To nepmoikd TAnc1élel To avtokivnTo.

To mepmoMko Kol TO QVTOKIVIITO KIVOUVTOL LLE 1GEG TAYVTNTEC.
To avtokivnTo amopakpHVETOL OO TO TEPUTOAIKO.

To nepmohko6 otapdtmoes v katadionén.

o2 ™R

Movaoseg S



4. Abo ocoaipeg, pe S1APOPETIKEG HALEC, CLYKPOVOVTOL KEVIPIKA KOl TAACTIKA. Av
QUECMG LETA TNV KPOVOTN 1 KIVNTIKN EVEPYELD TOV GLGTNUATOG Undeviletar, TOTE Ot
CQOIPEG TPV TNV KPOVOT| ElYaV:

10€C KIVNTIKEC EVEPYELEC.
ioec TayLTNTEC.
avtifetec oppEs.
avtifetec TayLTNTEC.

o2 ™R

Movaoseg S

5. No yopaxtnpioete tig mpotdoeis Tov akoiovfodv, ypapovias 6To TETPaoIo oo dimia
oto Ypoupo. Tov ovtiotolyel oe kabs mpotoon, ™ reln LweTo, av n mpotaon eivol
owotn, N Adlog, av n Tpotoon eivor AovOaouévy

o. Xg &va YPOUUKO EAICTIKO HEGO GTO OTO10 dNUIOVPYEITAL GTAGILO KUUO, OAOL TOL
onueio. TOL TOANVTOVOVTIOL QTOVOLV TALTOYPOVO OTIG oKkpoieg O&celg g
TAAGLVTMONG TOVG,

B. Xmv amhn opHOVIKY] TOAAVI®OOTN €VOC COUOTOS, 1 OTOUAKPLVOT Kol M
TaLTNTA TOL EXOVV 1GEG PACELS.

y. H pomn Cevyovg duvdpemv eivar 10100 @G TPOG 0TO1001TOTE GNLEID TOV EMTEOOV
610 omoio avrketl To (evyog.

0. H xwvntikn evépyeia AOY® mEPIOTPOPNC T®V aoTépOV vetpoviov (pulsars),
av&averan ota teElevtaio 6tdoto TG LmNg TOVG.

e. 'Exxevtpn ovoudletar  kpobon oty omoio ot TayVTNTEG TV KEVIP®V HAlog
TOV COUAT®OV 7oL ovykpovovtal Ppiokovtar oe tuyoieg peta&d TOLG

drevbivoelc.
Movaoseg S

OEMA 2°

1. Xopa extehel amh) oppovikn TaAdvToon, TAdtoug A. Tn xpoviky| oTiyun KoTd TV
omoio T0 chpa diEpyetor amd tn Béon X = +3, 0 AMOYOG TNG KWVNTIKNG EVEPYELOG

TPOC TN OLVOLIKT] EVEPYELN TNG TOAAVTWOOTG Etvat:
K
B. —=1 y. —=3
U
Movaosg 2

Noa orttohoynoete TV andvTnoy| cog.
Movaosg 4



2. 'Evog tohovtog ektelel BIvOLGES UMyOVIKES TOAOVIOGELS, TOV OTOI®MV TO TAATOG
petafodidetal cvppavo pe ™V eélomon A = AO 'C_At, omov A pa Betikn

otafepd. Tn ypovikn oTiypn KaTd TV ool 1 apyIKn EVEPYELD TOV TAAAVTMOTY| EXEL
newmel katd 75%, 1o mhdtog TG TaAdvVT®ONG tvat:

A, 5. A A3
o — L Y.
2 4 2
Movaosg 2
Noa d1kai0A0yNGETE TNV ATAVINGT GOG.
Movaoss 4

3. Axtiva povoypopotikod @otdg 0100idetal péca oe VYPO KOl TPOCTIMTEL OTN
S10YOPICTIKN EMPAVEIRL TOV VYPOV WE TOV aépa, Ue Yovia mpoomtmong 45°. Av 1

2n
@Gomn ToL KOUATOG 6TO VYPO divetar amd T cyéon @ = ?t —8m-10°x(SI) o

2n
otov aépa omd T oxgon O, = T—'[ —4m-10°x (SI), tore:

o

a. H zmepiodog T, Tov xvpatog otov aépa gival ion pe v mepiodo T Tov xdUATOG
GTO VYPO.
B. H axtiva e&épyetan otov aépa.

Noa yopoaktnpicete KaOe pio amd T TOPUTAVE TPOTACELS G CMOTH 1| AvOAGHEVT).
Movaoeg 2 (1+1)

No 01T10AOYNCETE TIG ATAVTIGELC GG,
Movaoeg S (1+4)

1
Aivetar nu30° = E

4. Ot ypo@iKéG TOPACTACELS TOV GTPOPOPUDV dV0 GTEPEDY COUATOV X KOl Xy GE
ouvapTNoN UE ToV ¥Ppdvo amekovilovial 6To Koo ddypappa mov akolovBel. Ta
oTEPEN TEPIGTPEPOVTAL YUP® OO oTafePOVS AEOVEC TOV J1EPXOVTOL A0 TA KEVTPA
nalog Toug Kot Exovv icec poméEg adpavelag.
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O1 YoVIoKEG EMTAYOVOELS Oly.1 KO Oy2, TOV GTEPEDV COUATOV 21 KOl Xz OVTIGTOYQ,
GULVOEOVTOL LIE T GYEOT:

1
a. Oy1 = 0y2 ﬁ. Oy1 = 2&7,2 Y. Oy1 = = 0Oy2

2

Noa emiééete ™ cwotr| andvnon.
Movaosg 2

Noa dikaioAoynoeTe TNV ETAOYY GOG.
Movaoss 4

OEMA 3°

Cpappcd ghaoctikd péco exteivetarl katd pnkog tov opilloviiov nuidéova OX. Tn
xpoviky otyu t, =0, 10 viAwo onpeio O tov glactikov pécov (X =0), apyilet va
ektelel amhn OPUOVIKY| TOAAVTMGN, 1 ATOUAKPLVOT TNG OTOL0G TEPYPAPETAL OO TNV
ekicwoon y = 0,Imuot (SI). H toddviwon tov onueiov O efelocetar oty
Katakopuen d1eVBVVOT Kot EYEL MG OMOTEAEGHO TNV TOPAYDYT OPUOVIKOD KVUUOTOS, TO
omoto Sradidetar mpog ™ Oetikn korevOuven Tov nuidéova OX.

Av yvopilete 611 ™ ypovikhy oty 0,4s 1o vikd onueio O &xer extelésel §vo
TAMPELC TOAMAVTAOGELG KO TV 1010 XpoviKn oty to Kopa £xet dradobel péypt ™ Béon
X, =4m, torte:

a. No vrohoyicete TO PNKOG KOLOTOG .
Movaosg 6

B. Noa vmoAoyicete v ToyvTTO TOAAVT®OONG €vOg onueiov N, mov PBpioketon ot
Béon X, =3m, T XPoOVIKY oTypn KoTd TV omoio 1 Pdon Tov onpeiov O eivon
3,757 rad.

Movaoseg 7

y. i Na oyedidoete 1o oTryp1oTLIo ToVL KOpATOC TN Ypovikh ottyun 0,25 s.
ii. Na mpoocodiopicete T1¢ HBEoElG TOV ONUEIOV TOL EAAGTIKOD HEGOV 7OV EYOLV
LLEY1OTT KIVNTIKY] EVEPYELD EKELVT] TN YPOVIKY] GTIYUY).
Movaoseg 7

Av m omA appovikny taAdvioon Tov VAKoU onpeiov O mpoxvmtel amd v cuvBeon
d00 amA®V OPUOVIKOV TOAOVIOGE®DY, Ol Omoieg eEeAioocovtal otV KOTOKOPLON

81e00vVoT| KAl 01 OOPAKPVVGELS TOVG TEPTYpagovTal and Tig eélohoelg Y1 = Amuomt
xkary, = 0, Inu(ot + n), tote:

0. Na ypayete v e€lomon TG OTOUAKPUVONG Y1 GE GUVAPTNON LE TO YPOVO.

Movaoseg S
3n \/5
Atvetar: GDVT =—— xou 7w=3,14.
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OEMA 4°

O apyd akivntog Tpoxdc Tov oyNuatog, o onoiog Ppioketor ot Pdon KekAypéEvov
enmedov (0éon A) yaviag kKhione 30°, amotekeiton amd éva Aemtd opoyevi SakTolo,
natac 6 kg xon axtivag 1m xon omd §vo Aentéc opoyeveic paBdoue, puikovg 2m xou

natac 3 kg n xobepio, mov etvar tomobetnuéveg kdbeta petathd Toug.

Tn ypoviky otiyuny t =0, aokodue oto kévipo palag O Tov Tpoyol otabephy SHvoun

F, mopdMnin oto xexhpévo eninedo, pétpov 100 N xou o tpoxdc apyiler va kvdieton
xopic va oMoBaivel, avepyoduevog oto kKekMpévo eminedo. Otav o tpoyds pbacel otnv

12,5
T

KOpLON TOL KeKApEVOL emmédov (Béom B) éxer exterécet TEPIGTPOPES. XM
Béon B katapyovpe ™ dvvaun F xa o TPOYOC OTI GCLVEXEWL EYKATOAEITEL TO
KEKMUEVO eminedo, d1aypdpovToc KapmOAn Tpoyld. Na vtoloyicete:

a. Tn pomn adpdavelag Tov Tpoyol g mPog AEova Tov dEPYETUL amd TO KEVIPO HAL0g
TOVL Ko Eivan KaBeTog 610 eminedo mov opiletl o TpoyOG.
Movaoseg S

B. To pétpo ¢ otatikng TpPng mov dExeTon 0 TPOYOG OO TO KEKMUEVO EMIMEDO.
Movaosg 6

y. To pvBud petaforng g KWNTIKNAG EVEPYEWNS TOL TPOXOV ADY® MEPIGTPOPIKNG
Kivnong axpiPdg mpv autodg ¥doel TV ETOPN TOV pe TO KeKAMUEVO emimedo (Ofom
B).

Movaoseg 7

0. Tmv tayd™Ta TOL KEVTPOL PALOG TOV TPOYOD TNV GTIYUN OV AVTOC OEPYETAL OO
v Béom I' 10V oynuotoc, av yvopilete 0TI N KATOKOPLPN UETATOMIGN TOV KEVTPOL
nélog tov Tpoyov amd T BEon B péypr ) 0éon T eivon 2,2 m mpog to. KéTwm.

Movaoseg 7

Aivovtou
H pomn adpdvelog Aemtig opoyevoug papdov, unkovg L kot palag m, g mpog déova
7oL dEpyeTan omd To KEVTPO PAag TG kot eivan kdBeTog oe avty|, vroAoyileTat amd ™)

1 1
oxéon I, = EmLZ, n emrdyovon g Papvmrac g = 10 m/ s, nu30° = 3



H avtictaon tov aépa Oempeitar apeintéa.
Oewpeiote eniong 6t og OAN TV 01dpKeD TG KIviong Tov TPpoyoL dev petaffAhAeTal M
devBuveon Tov GEova TEPIGTPOPTG TOV.



